William Osier 1 K eeping up with medical information is a daunting task. There is so much to kno~G million new arti cles per year, not to mention all the information that we once leanmd but forgot, or never knew mid now need to find. Clinicians work under growing expectations that they know all the best and latest information~both from patients, who now, by their own initiative, cml outdo their doctors in areas of special interest to them, and from the organizations doctors work in, which increasingly track patterns of care. Also, less time is available to invest in keeping up to date. No wonder, therefore, that keeping up with medical information can be an unconffortable task, especially for generalists who must cover such a broad field.
A physk~ian who does not use books and journals, who does not need a library, who does not read one or two of the best weeklies and monthlies, soon sinks to t}re level of t}re cross~cout~ter prescriber, and net alone in prca~tice, b~ tn those mercenary feelings and habits that charac terize a trade.
William Osier 1
K eeping up with medical information is a daunting task. There is so much to kno~G million new arti cles per year, not to mention all the information that we once leanmd but forgot, or never knew mid now need to find. Clinicians work under growing expectations that they know all the best and latest information~both from patients, who now, by their own initiative, cml outdo their doctors in areas of special interest to them, and from the organizations doctors work in, which increasingly track patterns of care. Also, less time is available to invest in keeping up to date. No wonder, therefore, that keeping up with medical information can be an unconffortable task, especially for generalists who must cover such a broad field.
But there is also a positive side to the current situs tion. Never before have there been such vast amounts of valid information and such rapid, powerful ways of finding it. For example, one can access the world's best and most up-to-date health infommtion for travelers by dialing a single number. A Journal now selects and summarizes for us, by explicit criteria, the world's scientifically strong, clinically important research articles in intenml medicine.
The ability to find the right clinical information is not God given, or even necessarily learned in medical school. To benefit from modern ways of mmmging medical information, clinicians must develop an explicit plan and specific skills. A strong research base for how clinicians do and should keep up is not available. The following is our approach, based on experience as clinicians and editors with a special in terest in critical appraisal of the medical literature.
COPING WITH MEDICAL INFORMATION
Clinicians find one way or another to cope with infor mation, so they can carry on with their practices. The question is not whether they cope but how. It is all too easy for keeping up with information to become a frustrating, ad hoc, come-from-behind part of medical practice. Dysfunctional ways of coping with information include relying only on pharmaceutical representatives, advertisements, "throwaway" Journals, and what was learned in medical school. Worse, the clinician may give up reading altogether.
Even though they enjoy many aspects of being general ists, some clinicimls may choose to narrow their practices to be sufficiently comfortable with their grasp of knowl edge in their field. On the other hand, when information management is properly arranged, this aspect of practice can be efficient, fun, and empowering.
Basic Principles

Standards for Feasibility
Any workable way of fulfilling the information needs of very busy clinicians must meet very high standards. It must be simple and rapid (measured in minutes at most), and deliver the information at the time it is needed for the care of patients. The information found must be concentrated, because clinicians in the midst of patient care cannot afford the inefficiency of sorting through un wanted information to find what is relevmlt. Finally, it must be accurate, because the stakes are high both for patients' lives and for society's resources. The total plan should take into account that physicians do have larger blocks of time outside the clinical setting to deal in more depth with some of their information needs that do not require immediate answers.
Clinicians' information needs are different from those of researchers. Most traditional information systems (such as libraries and MEDLINE) have been developed for the latter and meet their needs well, but may have limited rele vance to the busy cliniciml.
Basic Skills
To manage their information needs, clinicians must develop three basic skills: finding potentially relevant information, filtenng out the best from the much larger vol ume of less credible information, and judging whether to believe the information that remains.
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Firstling. Vast stores of clinically relevant information are available through print media and an array of elec tronic sources. All that is required is the technical skill and effort to gain access to it. Paper sources (mainly books and Journals) are familiar and are the predominant medium of communication. Electronic media are increasingly useful and user friendly and have the theoretical advantages that space is not an important limitation, they can be updated frequently, and related information can be found in a large body of text by means of powerful searching software. There is a human tendency to believe in people with cre dentials (such as those with highly specialized knowledge), seniority (someone with gray hair or a professorship), or conviction (how could they be so sure if they are not right?).
All are only indirectly related to validity. People with specialized knowledge are susceptible to biases, Just like the rest of us. For example, gastroenterol ogists' and radiologists' opinions on the respective value of colonoscopy and barium enema may be colored by making a living doing one and not the other procedure.
Specialists may also believe strongly in the value of their work, apart from money. They may know what is right for their practices but have difficulty understanding what would be right for the primary care setting. For example, the positive predictive value of a test may vary 10,000-fold from one practice setting to another; a diagnostic strategy that is appropriate in a teaching hospital emergency de partment may be silly in a primary care practice. S Therefore, information from colleagues must be taken with gratitude but caution.
lh rowaway Jou rnals
"Throwaway" (controlled circulation) Journals are sent to clinicians unsolicited and free of charge, and are not sponsored by professional societies. These Journals are often attractive and informative, published by masters of design and layout, and written by prominent academic physicians. However, clinicians should view information in throwaway Journals with caution. 6 The publishers have a primary, commercial interest in attractiveness, not validity. Their main purpose is income from pharmaceutical advertising. These Journals are a livelihood for their own ers, paid for by advertisers, and are produced without the checks and balances on content that come from peer re view or ownership by a professional organization (such as the Society of General Internal Medicine or the American College of Physicians) that has a reputation for integrity at stake. Articles may shy away from the complex or un pleasant, even when these are essential parts of the topic. There are no safeguards against overstating claims of bene fits, perhaps of a drug made by a sponsor.
Advertisements and Pharmaceutical Representatives
Advertisements' and salespeople's work is to persuade, not inform. We are in a capitalist society, and most of us believe there is nothing in principle wrong with selling. It would be misleading, however, to take advertise ments as a primary source of information about drugs or devices. In one study of advertisements in leading medical Journals, 7 experts found that 32% of the headlines misled readers about efficacy, 40% did not balance information on efficacy with that on side effects and contraindications, and 44% would lead to improper prescribing if the
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INFORMATION NEEDS AND HOW TO MEET THEM
Remaining Familiar with the Full Scope of One's Field G e n e r a l m e d i c a l J o u r n a l s provide a n e n t r e e to all of t h e d i m e n s i o n s of m e d i c i n e , to be enjoyed o n a r e g u l a r b a s i s . T h e i n f o r m a t i o n b a s e for clinical m e d i c i n e i n c l u d e s n o t only the r e s u l t s of original, scientific r e s e a r c h , b u t also the ideas, personalities, feelings, politics, history, a n d so cial c o n t e x t of m e d i c i n e a n d t h e p e r s o n a l e x p e r i e n c e of b e i n g a doctor, C l i n i c i a n s ' u s e of J o u r n a l s is affected b y powerful feel i n g s --u n f o r t u n a t e l y , m a n y of t h e m u n c o n f f o r t a b l e . We are b r o u g h t u p to r e s p e c t J o u r n a l s a n d feel we s h o u l d b e r e a d i n g t h e m regularly. B u t in practice J o u r n a l s often ac c u m u l a t e
w i t h o u t b e i n g read, b u i l d i n g to i n t i m i d a t i n g piles t h a t c a u s e guilt a n d f r u s t r a t i o n . T h e s e feelings are s h a r e d by m e d i c a l s t u d e n t s a n d s e n i o r p h y s i c i a n s alike. We m u s t get p a s t t h i s d i s t r e s s i n g a n d d y s f u n c t i o n a l situation, lest it last a p r o f e s s i o n a l lifetime a n d rob u s of p a r t of t h e Joy of medicine.
O u r t r o u b l e w i t h J o u n m l s c o m e s p a r t l y from a n u n r ealistic view of w h a t it m e a n s to "read" a Journal. None of u s h a s t h e time to r e a d J o u r n a l s word for word, cover to cover, i s s u e after issue. Rather, we m u s t visit w i t h t h e J o u r n a l in t h e time we have for it, a d j u s t i n g t h e d e p t h to w h i c h we a p p r o a c h e a c h article a c c o r d i n g to o u r i n t e r e s t a n d its r e l e v a n c e to o u r practice, For s o m e articles we m i g h t r e a d only t h e title, for o t h e r s t h e title a n d a b s t r a c t , a n d for still o t h e r s t h e i n t r o d u c t i o n , key figures, a n d t m bles. S o m e articles, p e r h a p s only a few p e r year, are so i m p o r t a n t a n d c o n t r o v e r s i a l t h a t we s h o u l d r e a d a n d di gest t h e m in d e p t h , so t h a t we c a n form o u r own o p i n i o n s a b o u t t h e i r validity. U n d e r s t a n d i n g t h e m a i n p o i n t of res e a r c h a n d review articles is aided b y s t r u c t u r e d a b s t r a c t s , w h i c h m a k e explicit t h e e l e m e n t s of t h e articles t h a t we w o u l d w a n t to h a v e to Judge t h e i r validity a n d u nd e r s t a n d t h e i r m a i n r e s u l t s . a A w o r k i n g k n o w l e d g e of the p r i n c i p l e s of critical a p p r a i s a l (clinical epidemiology) is t h e b a s i s for t h e s e J u d g m e n t s a n d for u n d e r s t a n d i n g Journ a l articles efficiently, R e a d e r s s h o u l d m a k e a n explicit decision, b a s e d o n a r a t i o n a l e they c a n live with, a b o u t the relative p r o p o r t i o n of J o u r u a l r e a d i n g time to s p e n d o n original r e s e a r c h articles v e r s u s reviews. Reviews are t h e m o r e efficient w a y to keep u p w i t h m e d i c i n e , a
n d t h e y do p u t t h e c o n t r i b u t i o n s of i n d i v i d u a l articles in context. B u t t r a d i t i o n a l reviews
are digested i n f o r m a t i o n , derived f r o m t h e original re s e a r c h a n d following it by m o n t h s to years, O n e w o u l d alw a y s be a s t e p b e h i n d , a n d a t a r m s l e n g t h from the pri m a r y s o u r c e of o u r i n f o r m a t i o n base, w i t h o u t a h e a l t h y i n t e r e s t in, a n d e x p e r i e n c e with, r e p o r t s of original re- 
Keeping Up with Scientific Advances
We were b r o u g h t u p to believe t h a t if we k e p t u p w i t h a few l e a d i n g J o u r n a l s , we w o u l d e n c o u n t e r m o s t of t h e i m p o r t a n t n e w i n f o r m a t i o n . B u t if t h i s w a s ever true, it is n o t so now. True, t h e scientifically strong, clinically relevmK original r e s e a r c h articles do o c c u r in h i g h e s t c o n c e nt r a t i o n s in a few J o u r n a l s (in i n t e r n a l m e d i c i n e , The N e w However, t h e s e articles a s a whole are widely d i s t r i b u t e d a c r o s s m a n y J o u r n a l s , a t l e a s t t h r e e dozen.
Figure 1 s h o w s t h e p r o p o r t i o n of all s u c h articles t h a t o n e w o u l d e n c o u n t e r b y r e a d i n g the J o u r n a l w i t h t h e h i g h e s t yield, t h e two
with the h i g h e s t yield, the t o p three, a n d so on. O n e w h o r e a d 11 Joun~als r e g u l a r l y would still h a v e s e e n only 8 0 % of t h e scientifically strong, clinically r e l e v a n t articles in i n t e r n a l m e d i c i n e in t h e w o r l d ' s litera-
ture. lO It is i m p o s s i b l e for a n i n d i v i d u a l clinician to per u s e all of t h e J o u r n a l s in w h i c h i m p o r t a n t articles are found, It follows t h a t if one is to keep u p with the b e s t articles, one m u s t delegate p a r t of t h i s responsibility,
Review Journals
ACP Journal Club fills t h i s need. Its editors review
m o r e t h a n 3 0 J o u r n a l s a n d s e l e c t scientifically s t r o n g , clinically r e l e v a n t articles b y explicit criteria, w h i c h are s u m m a r i z e d in e a c h i s s u e of the J o u n m l . E a c h article is s u m m a r i z e d b y a s t r u c t u r e d a b s t r a c t a n d p u b l i s h e d w i t h a b r i e f c o m m e n t a r y b y a n e x p e r t in t h e c o n t e n t area, w h i c h p u t s t h e i n d i v i d u a l article in context, In t h i s way, a m e d i c a l l i t e r a t u r e of m o r e t h a n G million articles p e r y e a r 
Continuing Medical Education
Some clinicians prefer to take their updates all at once, apart from the preoccupations of day to day prac tice. Continuing medical education courses and yearbooks may suit their needs. Although there is rigorous, national oversight of the structure and process of courses (such as credentials of faculty and sponsoring institution, and the presence of learning objectives, handouts, and a course evaluation), and the sponsoring organizations have incen tives (both earnings and reputation) to make the course popular, attendees are not well protected against presentations of content that are idiosyncratic and biased by the presenter's particular views.
Journal Clubs
Journal clubs are a local, collective effort for clinicians, on their own initiative, to keep up. They usually take one of two forms. The older, traditional form is to use Journal club meetings to keep up with new information. Individual attendees briefly summarize the contents of several Journals, so that dozens of articles are covered in the session. Attention is mainly on results, and there is little time for critique of validity. The other, more modern way is for one or a few presenters to choose the most im portant articles published in the interval since the last meeting and to lead the group in an in depth critique of the validity of the methods, clinical importance of the findings, and generalizability to local practice. Although both are useful, the latter has a special place in the intel lectual life of a community of physicians, encouraging them to think that some articles are much more important than others and that even the best are imperfect.
Looking Up Common Facts
Clinicians often need to look up information that they should have known but never did, knew but forgot, or think they know but are not sure, so they want to confirm it.
Textbooks
Paper-based textbooks are the most convenient source of such information. Wonderfully relevant and useful texts for office based general internal medicine now exist. Clinicians familiar with one or two of them can find what they want quickly. Textbooks are especially good for topics that have not changed much in recent yea~for example, clinical diagnosis of the acute abdomen or palpation of the thyroid gland.
Textbooks are limited sources of information in fields that are chmlging rapidly, however, as is the case currently with the management of HIV infection, peptic ulcer disease, type II diabetes and diabetic renal disease, and acute coronary ischemia. Information in textbooks is typically about a year old before it is even published, and au thors tend to be cautious about including recent information for fear it will not stand up durfllg the years the textbook will be used. Scientific American Medicine is up dated every month, but any one section is updated much less frequently. Electronic textbooks, such as UpToDate, are now being developed and have the potential to overcome this difficulty. All the contents of electronic textbooks can be updated frequently, typically every quarter, though most textbooks now available in electronic form are updated no more frequently than the parent, paper based book.
Review Articles
Journal review articles are a useful way of getting up to-date on a clinical issue if, for the question at hand, the clinician can find a review that is recent and credible. Traditional reviews, in Journal articles and textbooks, are common sources for looking up basic facts. They are familiar and widely available. Their main disadvantage is that there is little explicit structure for how the evidence is gathered and presented; authors have wide latitude in how they search for the relevant research articles, which ones they include, how they weigh results when they dis fer, and why they conclude what they do. Validity and balance depend mainly on the integrity of the authors and the diligence of peer reviewers and editors.
In both textbooks and traditional reviews, recommendations may be well behind the best available scientific evidence in a field. In one study, for example, throm bolytic therapy for acute myocardial infarction began to be recommended in textbooks and reviews more than a de cade after several randomized trials, singly and together, had established beyond reasonable doubt that the drug was effective. 11 On the other hand, textbooks and reviews, being the work of one or a few authors, may offer more a& gressive advice than the medical community as a whole would support. In the same study, * * prophylactic lidocaine was recommended in textbooks and reviews years before any randomized trial of its effectiveness had been published and continued to be recommended in some sources 20 years after all of several randomized controlled trials had suggested it did more harm than good. $9 In recent years, a new approach, "systematic reviews," has been developed to summarize concisely the best evi dence from original research on a specific question. These reviews apply "scientific strategies that limit bias to sys tematic assembly, critical appraisal, and synthesis of all relevant studies on a specific topic. "1~ The rigor of their methods protects readers from some of the biases of tra ditional reviews or at least makes the scientific basis for conclusions more explicit. They are especially useful when strong studies of a clinical question are available but the answer to the question remains disputed because the studies come to different conclusions. In the best, authors have searched all the world's literature for completed stud ies (whether or not they were published), selected the few that are scientifically strong (for questions of the efficacy of treatment, for example, randomized controlled trials), and summarized their individual results (both estimates of effect and precision of those estimates). The strength of individual studies can be related to their conclusions to see if lack of validity explains disagreementZ3; this has not been very helpful so far, perhaps because there is typically a high standard for including studies in the first place.
Meta analyses are a subset of systematic reviews, es pecially useful when individual studies are small. A common problem with small studies is imprecision in the esti mate of effect, which can result in effect sizes that are unstable fiom study to study, differing in both magnitude and direction by chance alone. If the studies are suffi ciently similar (in patients, intervention, and outcome), the authors can develop a summary estimate of effect for all the studies taken as a whole, treating individual stud ies as if they were building blocks for one large study, the contribution of each depending on its size (statistical precision). Results can be pooled as each new study beomes available (a "cumulative meta analysis"), showing the point in a succession of studies over time at which the studies as a whole provide a persuasive result. 14 All in all, the authors of systematic reviews have done an enormous amount of spadework for the rest of us. They have identified the strong studies, summarized their results, and given us the references. Even if we do not choose to accept their conclusions from the data they have assembled for us, they have brought us a long way, and we can develop our own conclusions.
ACP Journal Club on Disk
It is now possible to search by topic among articles abstracted in ACP JovJnal Club since its inception in 1991. The contents, along with searching software, are available on diskette. With this database, one can find the best recent original research articles on a clinical question in internal medicine.
Guidelines
At their best, clinical practice guidelines are based on syntheses of the best available information on a clinical question, akin to good reviews, which are presented with the guidelines themselves. Although many guidelines are sponsored by respected societies, and invite the user's be lief in their credibility in the name of the organization, they vary widely in quality. The best are recommended by panels representing a breadth of perspectives (such as generalist and specialist clinicians, epidemiologists, economists, social scientists, and patients), base recommendm tions on scientific evidence using explicit criteria (not ex pert opinion or usual practice alone), and take into account cost, patient and provider preference, and other practical issues bearing on the clinical policy (such as lo cal availability and expertise) as well as effectiveness. A proposal for structured reporting of guidelines, calling specific attention to these and other issues on which credibility of the guideline is based, has been published, is
It is difficult for a clinician to keep up with the grow ing number of clinical practice guidelines. The American Medical Association has assembled a large but incomplete list, and the Agency for Health Care Policy and Research has plans to offer comprehensive lists.
The Internet
The Internet, zs and expecially the World Wide Web, is, in the words of a recent New York Times headline, a "vast mountain of gems and Junk." Extraordinarily useful information is posted~EDLINE, contents of Journals, databases on treatments, descriptions of providers, dia logues among patients, and much more (Table 1) , 17 But most of it is dffficult to locate unless one has spent time working out where it is or gets useful advise from some one who has. Also, the Internet is by its very nature open, unregulated, and nonrestrictive. As a result, it is all too often difficult to know by what authority, and with what guarantees of validity, assertions are made. It may also be difficult to know whether the information is as current as its presence in an on line electronic system suggests it is. For now, the best approach is to give the Internet a chance, expect more from it as time passes, and beware of the ab sence of safeguards to validity of the sort built into more familiar sources of information such as peer-reviewed Journals and guidelines from national organizations.
The Cochrane Collaboration
The Cochrane Collaboration may soon be a useful source of up to date, comprehensive, and synthesized infor mation of therapeutic interventions.iS Scholars throughout the world are taking responsibility for searching the world's literature on therapeutic interventions for specific conditions and sunm~rizing the best articles, mostly ran domized trials. These summaries and a current synthesis of the information contained in the articles as a whole are available electronically to anyone who subscribes. The concept has extraordinary power, and when a sufficient number of conditions are covered, the Cochrane Collabo ration could transform our present struggles to obtain the best currently available information on a clinical question.
Looking Up Obscure Facts
Some facts are urgently needed on occasion, but eli nicians cannot and should not commit them to memory because they are too numerous mid rarely needed, Exampies include algorithms for adjustment of drug doses in renal failure, antibiotic sensitivities for uncommon micro organisms, information for international travelers, the effects of the thousands of potential exposures in the word place, and the addresses of help groups for patients with specific conditions such as ostomies or migraine.
The information is available (see Appendix). The chal lenge is to assemble a set of sources that are readily accessible in one's own practice setting. Some of this information is available through local resources such as the poison control hotline, pharmacy, and laboratories of the local hospital, Other sources are widely available through booklets, telephone, fax, and the Internet. Sometimes this information is strikingly easy to obtain, For example, the world's best and most up-to-date information on health protection for international travelers is available by a sin gle telephone or fax number at the Centers for Disease
Control and Prevention. Similarly, a list of toll-free numbers for health information is available from the National Health Information Center (see Appendix) and ill tile AT&T 
Judging the Results of Research for Oneself
Articles ill tile major peer-reviewed Journals have passed through an extraordinarily extensive and careful process intended to improve them relative to the original, submitted mmluscript, and manuscripts are improved in the process, s Nevertheless, articles, even in the most prestigious Journals, are far from perfect when they are published, Readers must take personal responsibility for Judging the validity and clinical importance of the infor mation for themselves, As with any aspect of medicine, this will go better if the reader has a structure for doing so and does not only rely on native intelligence and clinical experience, For example, the validity of a study of a potential risk factor depends on how well the study has dealt with the characteristic strengths and weakness of cohort and case control studies. Readers need to under- Physicians should bring other strengths to discussions with patients who are well armed with the "facts." They understand better than most patients the clinical Table 2 . Elements of an Information Plan 
SYNTHESIS: AN INFORMATION PLAN
Clinicians should actively manage their own informa tion needs mid not, as is so easy to do, Just react from day to day, Otherwise they may drift into less effective and satisfying ways of coping with their information needs than they could have for the same investment of time and energy, Table 2 suggests elements of a complete information plan. We each should think through how our individual needs can be met under the specific conditions of our practices and personal lives. This is an ongoing project, not one that can be settled at one point in time and then not revisited. It cannot be dealt with effectively without setting aside some high quality time to replenish informa tion stores and invest in future success. The availability of information is changing rapidly, and so it is necessary to invest time specifically in discovering whether new sources, such as the Internet or electronic textbooks, have become useful to us. 
